This review found that magnetic resonance angiography (MRA) has a better discriminatory power than duplex ultrasound (DUS) for diagnosing 70-99% stenosis and is sensitive and specific compared with digital subtraction angiography (reference standard). It is difficult to evaluate the conclusions because of lack of detail about the included studies and analysis, and because comparisons of MRA and DUS were indirect.
Two reviewers extracted the data independently. Any discrepancies were discussed and resolved by consensus. The numbers of true positives, false negatives, true negatives and false positives were extracted for the following categories of stenosis: 0 to 29%, 30 to 49%, 50 to 69%, 70 to 99%, and 100% (though the data were not reported separately in the paper for subgroups under 70%). The sensitivity and specificity were extracted or calculated from the data. Cut-off values determined according to the European Carotid Surgery Trial were converted to the corresponding North American Symptomatic Carotid Endarterectomy Trial criteria. The parameter that the authors considered optimal for determining the degree of stenosis was chosen. Where possible, single peak velocity values referring to a degree of stenosis of 70% were extracted. Other data extracted included the proportion of carotid arteries that were symptomatic, the type of DUS and/or MR machine, and the MRA technique used.
Methods of synthesis
How were the studies combined? Pooled estimates of the sensitivity, specificity and diagnostic odds ratio were calculated. The studies were pooled using a random-effects model. The inverse of the variance was used for weighting. Fixed-effect and random-effects model were constructed, although only the data from the random-effects model were reported. To adjust for the heterogeneity in positivity criteria, a summary receiver operating characteristic (ROC) curve analysis was performed for each test. A summary ROC curve analysis was also performed to compare MRA and DUS.
How were differences between studies investigated?
A regression analysis was used to investigate differences between the studies. Multivariate summary ROC curves were developed using stepwise forward-regression for each diagnostic test. Patient, study quality and diagnostic test related variables, which met pre-specified criteria for explanatory value in a prior bivariate analysis, were used. Significant variables from the multivariate analysis for each individual test were then included as covariates in the ROC analysis comparing MRA and DUS. In addition, to assess the effect of individual studies, a sensitivity analysis was conducted in which the analysis was repeated, excluding one study each time.
Results of the review
Sixty-two studies of 85 separate study populations were included: 21 series on MRA and 64 series on DUS. Further details of the study designs were not provided Diagnosis of 70 to 99% versus less than 70% stenosis.
The diagnostic accuracy of the two tests were similar for severe stenosis: 4.1 (95% confidence interval, CI: 3.5, 4.8) for MRA and 4.0 (95% CI: 3.5, 4.5) for DUS. The data on sensitivity and specificity indicated better discriminatory power for MRA: the pooled sensitivity was 95% (95% CI: 92, 97) for MRA and 86% (95% CI: 84, 89) for DUS; the pooled specificities were 90% (95% CI: 86, 93) and 87% (95% CI: 84, 90), respectively.
When possible confounding variables were taken into consideration in the regression analysis, MRA was significantly better than DUS at discriminating 70 to 99% stenosis than less than 70% stenosis: the regression coefficient was 1.6 (95% CI: 0.37, 2.77, P=0.01). The sensitivity analysis showed that no individual study unduly influenced the results.
Diagnosis of less than 100% versus 100% stenosis.
The diagnostic accuracy of the two tests for occlusion was similar for distinguishing occlusion from severe stenosis: 6.5 (95% CI: 5.7, 7.4) for MRA and 6.5 (95% CI: 5.9, 7.0) for DUS. The pooled sensitivity was 98% (95% CI: 94, 100) for MRA and 96% (95% CI: 94, 98) for DUS; the pooled specificities of both MRA and DUS were 100% (95% CI: 99, 100).
When possible confounding variables were taken into consideration in the regression analysis, there was no difference between MRA and DUS in diagnostic performance: the regression coefficient was 0.73 (95% CI: -2.06, 3.51, P=0.51). The sensitivity analysis showed that no individual study unduly influenced the results.
